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This study sought to assess how accessible public library websites are to patrons with 
disabilities, understand the types of accessibility errors that library websites have, and 
investigate potential relationships between library website accessibility and demographics 
of the communities libraries serve. A total of 120 public library website URLs were 
evaluated on four different types of pages using two software tools, one for testing 
WCAG 2.1 compliance, and another for readability scores. Results showed that public 
library websites overwhelmingly fail to meet the accessibility standards required by law 
in Section 508 of the Rehabilitation Act. Color contrast errors were the most common 
type of error found for each type of page. It was found that there were no significant 
relationships between demographics of the communities libraries serve and accessibility 
errors.  
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One of the foundational values of modern librarianship and the information profession is 
a commitment to equal and equitable access to informational resources for all people 
(American Library Association, 2006). Publicly funded libraries, in particular, serve to 
provide all members of the public with resources and services to meet the needs for 
information, education, and personal or community development (Koontz & Gubbin, 
2010). Now with the most ubiquitous format for information and media exchange being 
digital, public libraries have more avenues to provide equitable information services to 
individuals and communities. Digital formats can enable people with disabilities who 
face barriers to accessing physical library spaces to access information. Library websites, 
in particular, serve as a critical point of access to library information and services for 
these individuals and communities, and therefore should be a crucial part of any public 
library's mission to provide equal access. While websites and online information services, 
in general, enable public libraries to advance equitable access to people with disabilities, 
the development and maintenance of accessible web content require a specific skill set as 
well as awareness of accessibility standards and the needs of people with disabilities. A 
common approach for developing and maintaining accessible websites is by following 
accessibility standards and laws which have been developed and adapted to the ways 
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people use technology. Methods to comply with accessibility standards include the use of 
accessibility testing software tools, accessibility specialist website audits, or user testing 
with people with disabilities. However, a combination of these methods would be the 
most ideal. 
 Objectives and Research Questions  
This study involved a tool-based approach to examine the accessibility of public library 
websites across the United States. The goal of this study was to first understand to what 
extent public library websites are accessible to people with disabilities. This evaluation 
involved both a broad understanding of how the average public library website fares 
using software tool-based accessibility evaluations, as well as finding if any specific 
accessibility issues are common across many of the websites. Additionally, this study 
examined if there are any relationships between the extent to which websites are 
accessible or inaccessible and the demographics of the population public libraries service. 
Findings from this study will help to both understand the current state of library website 
accessibility and to suggest strategies to improve accessibility based on the common 
issues found, and the communities libraries serve. In pursuit of these goals, this study 
aimed to answer the following research questions: 
1. To what extent do public library websites meet standards for accessibility 
(WCAG and Section 508) based on an evaluation assisted by accessibility 
evaluation tools?  
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2. Are there are common patterns of accessibility issues across most public library 
websites, such as issues related to vision impairment, color vision, reading level, 
and assistive device support? 
3. What, if any, relationship exists between the degree to which a library website is 
accessible and the demographics of the community the library services, including 



















Before developing the study methodology, existing literature was reviewed to understand 
accessibility standards and legislation, the impact of inaccessibility in libraries on people 
with disabilities, methods, and tools used to evaluate accessibility and prior research done 
on the accessibility of library websites. Most of the information on accessibility standards 
and laws were found by searching the official government and non-government websites 
that describe the various disability rights laws and standards on the accessibility of digital 
content. Information on the impact of inaccessibility on people with disabilities was 
primarily found in national reports such as the National Council on Disability reports as 
well as articles published by disability rights advocates and researchers. Finally, 
information on methods for evaluating accessibility and prior research on the 
accessibility of library websites were found in the library and information science 
academic journals such as the Journal of Library and Information Science Research.   
Accessibility Standards and Legislation 
The World Wide Web Consortium’s (W3C) Web Content Accessibility Guidelines 
(WCAG) is the most well-known set of accessibility standards, serving as a globally 
recognized consensus on digital accessibility among accessibility professionals (Henry, 
2018). WCAG provides both a set of guiding principles for web accessibility as well as 
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guidelines for making specific areas of content more successful and criteria for success to 
allow adequate testing of those guidelines. Their principles for web accessibility are: 
1. Perceivable – Content and information presented must be perceivable by users. 
2. Operable – The elements within the interface must be operable by users.  
3. Understandable – Content and controls must be well understood by users. 
4. Robust – Content must be robust such that it can be perceived, operated on, and 
understood by users with current and future technologies, including assistive 
technologies (W3C, 2018).  
Under each principle is a list of guidelines and their sub-guidelines for achieving web 
accessibility that addresses specific types of content, controls, and interactions. For 
example, under the Perceivable principle is guideline "1.1: Text Alternatives", which 
details how websites must have alternative text for all non-text elements such as images. 
Alternative text can transform the image into other forms of content that users with 
disabilities can access, such as speech, large print, and braille (W3C, 2018). For each 
guideline, W3C offers detailed criteria for successfully meeting it. Additionally, W3C has 
also assigned each guideline one of three "levels of conformance," which indicate the 
level of priority and importance each principle has concerning how much impact they 
believe failing the criterion will have on people with disabilities. The conformance levels 
are: 
• Level A – if the success criteria for this guideline are unmet, one or more groups 
will find it impossible to access the information presented. 
• Level AA – if the success criteria for this guideline are unmet, one or more groups 
will find it difficult to access the information presented. 
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• Level AAA - if the success criteria for this guideline are unmet, one or more 
groups will find it somewhat challenging to access the information presented 
(W3C, 2018). 
For a website to meet any conformance level, they must satisfy the success criteria of all 
principles assigned that level as well as any level or levels below it. W3C has updated the 
WCAG guiding principles and criteria for successful compliance many times since its 
inception in 1999, with the most recent version being WCAG 2.1 published in June 2018. 
All principles and success criteria that were in WCAG 2.0 are also in 2.1, with the 
addition of 17 success criteria that mainly address mobile device accessibility, low vision, 
and cognitive or learning disabilities (Henry, 2019). Currently, in the United States, laws 
requiring web accessibility are harmonized with WCAG 2.0 conformance level AA 
(Kuykendall, 2017).   
Laws regarding the accessibility of websites in the United States fall under Title II and III 
of the Americans with Disabilities Act (ADA) and Section 508 of the Rehabilitation Act 
of 1973 (BOIA, 2018). The passing of the ADA in 1990 expanded on previous disability 
rights laws to prohibit discrimination from state and local governments and any “places 
of public accommodations” as well as private businesses that are open to the public. In 
1998, the Rehabilitation Act was amended by Congress to include Section 508, which 
required federal agencies to make electronic and information services accessible to 
people with disabilities (GSA, 2018). In January 2017, Section 508 requirements were 
updated once again in response to innovations and developments in technology as well as 
to harmonize the regulations with the WCAG 2.0 AA standards (Kuykendall, 2017). The 
inclusion of website accessibility in the ADA and Section 508 gave people with 
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disabilities the opportunity to seek legal recourse in pursuing their rights to access 
electronic information and services. As public libraries are places of public 
accommodation, making library websites accessible to people with disabilities is not only 
a matter of upholding the value of equal access but also one of the meeting requirements 
of the legally recognized human rights of people with disabilities. 
Impact of Accessibility Barriers in Public Libraries 
The National Council on Disability (NCD), in a 2017 report, found that despite federal 
regulations and public policies to support disability rights, people with disabilities still 
experienced poverty, unemployment, and barriers to accessing healthcare, transportation, 
housing and other needs at a significantly higher rate than people without disabilities. 
They found that despite being about 12% of the U.S. population, people with disabilities 
make up for more than half of people living in long-term poverty. In employment, only 
32% of people with disabilities at working age are employed, which is less than half the 
rate as people without disabilities. Students with disabilities often experience significant 
barriers and discrimination at all levels of education and graduate from high school at a 
rate of about 20% less than students without disabilities (NCD, 2017).  
Though the NDC report shows a significant relationship between demographics and 
disability, it is not the case for most individuals that their disability is the single causal 
factor for experiencing poverty or other issues. It is often said that disability is "both a 
cause and consequence of poverty," for example, disability can contribute to poverty 
through barriers and discrimination in employment and education. In contrast, poverty 
can lead to disability through obstacles to healthcare and unsafe working environments 
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(Vallas & Fremstad, 2014). It is also imperative to understand that experiences with 
barriers and discrimination against people with disabilities also co-occur at the 
intersections of discrimination based on race, age, sex, and other identities or groups 
(Ben-Moshe & Magaña, 2014). Ideally, an analysis of accessibility barriers communities 
face would incorporate not only an understanding of a community’s disabled population 
but also these other factors.  
While accessibility barriers and discrimination against people with disabilities is a multi-
dimensional issue with no single solution, public libraries and their digital resources, in 
particular, have significant potential to aid people with disabilities with employment, 
education, and personal or community development. This potential is still far from being 
met, let alone exceeded, which can, in part, be attributed to people with disabilities being 
three times less likely to access the internet altogether than people without disabilities 
(Anderson & Perrin, 2017). However, it can be reasonably assumed that if a public 
library's website fails to meet even the minimum requirements for its material to be 
accessed by a person with specific disabilities at all, then that person will not be able to 
make use of the digital resources available independently whether they regularly access 
the internet or not.  
Accessibility Evaluation Tools 
A website accessibility evaluation tool is a software program or online service that can 
aid developers in determining if a website is compliant with accessibility guidelines or 
laws such as WCAG 2.0 and Section 508 (W3C, 2018). There are a wide array of tools 
available that each function in slightly different ways and can serve different purposes. 
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Though, they generally scan a webpage or entire website's code for content, structural 
elements, and styling and then report on whether any of the features may fail to meet 
specific accessibility guidelines. These tools are convenient because they allow 
developers to evaluate the accessibility of websites without recruiting and involving users 
with a wide array of disabilities and impairments. However, the lack of user involvement 
and limitations of the tools to detect certain web elements does mean that the tools cannot 
verify that a website meets accessibility standards. 
Additionally, as most tools are developed to compare web elements to accessibility 
standards, they tend not to evaluate accessibility issues outside of the scope of what 
accessibility standards require. This limitation has been demonstrated in past research, 
including a study of library website accessibility by Yoon et al., where they found that 
visually impaired users experienced several accessibility barriers on public library 
websites that were not detected by the accessibility testing tool they used (Yoon et al., 
2016). Due to this limitation, a tool-based assessment alone would not be sufficient for an 
in-depth evaluation of a specific website or set of website’s accessibility barriers. A tool-
based assessment also typically does not evaluate sites based on usability principles. So, 
while it can provide insights into whether people with various disabilities can access web 
content, it cannot guarantee that those users find access to the content convenient, 
satisfying, efficient, or even useful.  
Despite these limitations, a tool-based assessment does have the benefit of being more 
scalable for surveying a large quantity of website accessibility issues. While such an 
evaluation would lack an in-depth understanding of specific accessibility barriers and 
user needs, it can aid in finding common patterns and severity of accessibility issues 
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across certain types of websites. It can also assist in investigating possible relationships 
between communities an organization serves and the accessibility of that organization's 
website. 
While no software tool can substitute the involvement of users with disabilities, a tool-
based accessibility assessment can be improved by including other evaluation tools that 
are not traditionally considered accessibility evaluation tools. One such tool is a 
readability evaluator. Readability in the context of website content design refers to how 
easy it is for users to read and understand text copy on a web page based on the 
complexity and reading level of the content (WebFX, 2019). Readability differs from the 
concept of legibility, which focuses on the typeface itself and how easy it is for users to 
see and distinguish letters and symbols (Farley, 2010). There are a variety of formulas 
made to rank the readability of text material, such as the Flesch-Kincaid reading ease 
formula.  Flesch-Kincaid uses the average number of words used per sentence and the 
average number of syllables used per word to give the overall text a ranking from 1 to 
100 (Kincaid et al., 1975). The rank score can be compared to the Flesch-Kincaid Grade 
Level table, where scores within specific ranges are estimated to be suitable for American 
reading grade levels. For a table of Flesh-Kincaid scores and grade levels, see Appendix 
A – Flesch Kincaid Readability Scores.  The standard grade-level content marketers use 
is a reading level of 7th or 8th grade, which is a Flesch-Kincaid score between 60 and 70. 
While readability scoring is often discussed in the context of content marketing, 
readability formulas have been increasingly used as tools for accessible writing, as 
meeting the 7th grade or lower reading level makes content more accessible to individuals 
with cognitive or intellectual disabilities (Bratland, 2019). Accessibility guideline 3.1 in 
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WCAG 2.0 and 2.1 include criteria for readability. However, the criteria are assigned a 
conformance level of AAA, meaning that it is of lower priority than other accessibility 
issues and not required under the Rehabilitation Act's Section 508, which is in line with a 
conformance level of AA (Beihang, 2016). While WCAG allows for readability to be 
flexible as it depends on the intended audience, public libraries, which serve readers of all 
levels, should at the very least meet the standard reading level in content marketing of 7th 
grade, if not a lower grade. Analysis of public library website readability is an under-
researched topic that could yield insights into how libraries develop content to meet a 
wide range of patron reading levels. 
Prior Research on Library Website Accessibility 
Accessibility of websites has been a research area ever since the internet has been 
accessible to the general population. A recent evaluation-tool based survey by WebAIM 
found that even the most popular website homepages failed to meet accessibility 
standards (WebAIM, 2019). Research into the accessibility of library websites, however, 
has been limited. The majority of research studies conducted on the accessibility of 
libraries focused on academic libraries or libraries on or affiliated with universities. One 
such study by Comeau and Schmetzke evaluated 56 academic library websites for two 
years in North America using a now-defunct accessibility evaluation tool – Bobby 3.1.1 
(Comeaux & Schmetzke, 2013). They found that between 2010 and 2012, the percentage 
of pages their tool approved for compliance with WCAG 1.0 guidelines remained at 
around 60%. However, the rate of errors per page had decreased significantly, especially 
concerning libraries that have adopted a Content Management System (CMS) to maintain 
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and update their website. This study was unique in evaluating accessibility over time and 
comparing the data to the use of a CMS. However, with WCAG guidelines receiving 
many updates since version 1.0 and the variety and functions of popular Content 
Management Systems evolving tremendously over the past several years, the statistical 
findings are likely dated. 
Many studies focused on academic library website accessibility took an exploratory 
approach, involving a small number of users with disabilities to evaluate one website or a 
small number of sites in-depth for accessibility issues. One such study by Adina Mulliken 
interviewed 18 blind academic library users to understand the barriers they experienced 
when accessing academic library websites using screen readers (Mulliken, 2019). 
Participants in the study noted that even when they found material on library websites to 
be generally accessible, it took them a significant amount of time, often 20–30 minutes, 
to learn how to navigate each new webpage. Another study by Yoon et al. evaluated three 
library websites to compare the results of testing the websites with visually impaired 
users to a tool-based evaluation (Yoon et al., 2016). What they found was that many of 
the accessibility issues the tools found were not considered noticeable problems by 
visually impaired users. However, there were other usability issues the participants 
encountered that were not detected by the evaluation software. Though both of these 
exploratory studies offer more in-depth insights into accessibility than tool-based 
research, one fundamental limitation is that they focused on visually impaired users, 
which appear to be the primary disability that website accessibility researchers have 
investigated. Research related to the accessibility of public library websites appears to be 
more limited. One recent study by Liu, Bielefield, and McKay evaluated urban public 
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library website homepages using the HTML evaluation tool, WAVE (Liu, Bielefield, & 
McKay, 2017). The researchers sampled a total of 219 urban public library websites. 
They uncovered several issues across the websites, with common errors including 
missing alternative text areas for images and missing form labels. Their study forms some 
of the basis of the research proposed in this paper. Though, this study aimed to overcome 
some of the limitations they had. 
First and foremost, this study aimed to evaluate not only urban public libraries but public 
libraries in general across the United States. This study also included an analysis of the 
demographics of the communities each library serves to compare how accessibility 
barriers may relate to demographics such as age and race. This study also evaluated the 
accessibility of several standard pages on library websites, as the homepage is not 
necessarily the most critical page on a library's website. Finally, this study incorporated 
the use of a readability testing tool to account for some accessibility barriers for users 










This study surveyed 120 public library websites using a quantitative systematic website 
content analysis with data derived from two different website accessibility testing tools. 
The results of these accessibility tests were compared to data about the community the 
public libraries serve, including total population, poverty rate, median age, and percent of 
the population that are racial or ethnic minorities. This study protocol was submitted to 
the IRB and was determined to be Not Human Subject Research (NHSR) on December 
16, 2019, with the assigned IRB Number of 19-3237.  
Sampling 
URLs of public libraries across the United States were sampled from LibWeb, a directory 
of word-wide libraries and their websites (LibWeb, 2019). A total of 120 library URLs 
were selected using a weighted random sampling formula. This formula required that the 
sample be near-proportional to each state’s population and include at least one library 
website from each state and no more than 12 websites from any one state. Library 
website URLs were then compiled into a spreadsheet and listed alongside their location, 
such as the town, city, or county the library or library system is located in and services. 
For each library location, data on the total population, median age, poverty rate, and 
percent of the population who are racial or ethnic minorities were collected from the U.S 
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Census Bureau (US Census, 2017). Finally, each website was evaluated to find whether it 
represents a single library or a system of library branches. For a sample of the dataset 
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collected on library URLs and the demographics of the communities they serve, see 
Appendix B – Sample Demographics Dataset. 
Webpage Selection 
Library website accessibility was tested across four pages of each website. Key webpage 
types relevant to this study had first to be identified. A survey of library website usage by 
Pew Research Center found that some of the most common library website search tasks 
included browsing catalogs, finding necessary information about the library such as 
location and hours of operations, and viewing library programs or events (Pew, 2013). 
Based on the Pew Research findings, three of the webpage types examined in this study 
were the catalog page, events page, and the page displaying library location(s) and hours 
of operation. Additionally, the homepage was examined as it is the most common first 
point of contact for patrons of the website, for a total of four webpages. As each of these 
page types was expected to have its content organized in different ways across the sites, 
pages were selected and evaluated based on the following descriptions and search 
guidelines:  
• Homepage – This page is where a patron would expect to first land on when 
visiting the site. It should be reached by clicking either a “Home” button in the 
navigation or the library’s logo on the page. Generally, homepages are expected 
to have zero or very few trailing URL segments. There are, however, instances 
where a library website is embedded in another website, such as a county 
website, in which case the homepage is the page users will land on when visiting 
the library section of the broader website.  
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• Catalog – The catalog is a system in which users can look up books and possibly 
other print or media collections. Usually, catalogs can be accessed by either a 
link that includes the word "Catalog" or a search bar that states that it is for 
searching the catalog and not the website. The catalog was first queried to 
examine the results, as a blank catalog would likely not have much content to 
explore. Each catalog was searched with the query "book," and results were 
limited to 10 items so that catalog results would be more controlled. 
• Events – Event pages contain up-to-date listings of upcoming events in the 
community that are typically but not always hosted by the library at a branch 
location. These listings can be displayed in a variety of ways, including calendars 
or lists. In cases where a variety of formats were available to patrons, the 
evaluation was carried out on the first format displayed when the events page was 
clicked on from the navigation. In cases where the event listings were presented 
in a pdf link, the pdf was downloaded and converted to an HTML page and then 
analyzed for accessibility issues. 
• Hours/Locations (or contact info) – Hours and the location or locations of the 
library or branches are likely to be found in several places on a website. The first 
step in finding the hours and locations page was to see if a dedicated page for this 
information existed on the website to use that page for evaluation. If one could 
not be found, the following step was to search for it in a contact information 
page, followed by an 'about us' or a general informational page.   
If no page satisfied any of the above descriptions, no evaluation was to be done on that 
website for the missing page type. 
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Accessibility Testing and Tools 
Each of the four webpages of library websites was first evaluated using Deque’s Axe 
accessibility evaluation tool to analyze the degree to which the page meets many WCAG 
2.1 compliance standards (Deque, 2016). Unlike accessibility tools used in many of the 
studies discussed earlier, such as WAVE, Axe is accessed through the web browser’s 
developer tools to highlight the areas in the code where errors occur, which allows 
developers to evaluate whether an issue is actually a problem or not (see: Figure 1).  
 
Figure 1: Axe Accessibility Evaluation for the homepage of Albion District Library 
 
Issues detected are first categorized as either "violations," "needs review," or "best 
practices." A violation occurs when the system detects an accessibility error in the code 
that violates a principle of WCAG 2.1 with near certainty. 
In contrast, an error in need of review appears to violate a WCAG 2.1 principle but needs 
further developer review to make sure. Best practices refer to various universal and 
accessible design principles that are not necessarily in WCAG 2.1, or at the very least, 
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not assigned a status of AA or A compliance. For this study, violation errors and their 
type and number of occurrences were recorded. In contrast, errors in need of review were 
first evaluated by reviewing the code manually and determining if it violated the WCAG 
2.1 principle in question.  
Issues that did not meet other best practices were not recorded for this study. In Axe, in 
addition to reporting the number of violation types, each error is given a description, the 
number of occurrences of errors, and where errors are found. They are also assigned an 
error category, the WCAG 2.1 principle that is violated, and the severity of the impact the 
error has on accessibility. Error categories include issues such as color contrast, 
semantics, alt-text, keyboard integration, and more. For this study, the error categories 
reported by Axe were placed in the following broader categories of related issues:  
• Color Contrast – issues with the color of foreground and background text and 
objects. 
• Forms – issues in input forms, such as missing description labels. 
• ARIA – issues with Accessibility Rich Internet Applications (ARIA), which are 
attributes added to elements to allow for more sophisticated user interface 
control, especially for use with assistive devices (WAI, 2018).   
• Alternative Text – issues about a lack of clear alternative text elements for all 
kinds of website images as well as video captions.  
• Links – issues about hyperlinks, such as links lacking discernible text.   
• Structure – Other issues with the structure of the website or ability to use devices 
such as keyboards or screen readers to navigate through the website effectively.  
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For a more detailed list of error description examples along with their error 
categories and severities of impact, see Appendix C – Error Types. For each webpage 
analyzed, the total errors found after evaluating violations and issues in need of review 
were recorded alongside their distribution among the above categories. While performing 
these evaluations with Axe across many different websites, observational notes were 
taken on information that pertained to accessibility or usability. These observations 
included common design patterns across library websites for different content types, as 
well as any unusual outliers in presenting certain types of content that may or may not 
have introduced more accessibility problems. 
After evaluating all the websites and their four pages using Axe, for a total of 120 
websites and 480 pages, the homepage of each website was returned to for an evaluation 
of its Flesch-Kincaid Reading Ease score using the WebFX scoring tool (WebFX, 2019). 
Only the homepage was evaluated as it typically includes a variety of textual and non-
textual elements formatted in a wide range of ways. At the same time, most other page 
types tend to have very similar text elements across different websites, such as a calendar 
to display events or a list of books with titles and descriptions in a catalog. All 
accessibility scores on both evaluation tools were recorded alongside the library URLs 
and demographic data. For a sample of accessibility evaluation data, see Appendix D – 
Sample Evaluation Dataset. 
 The data collected was then analyzed to understand the distribution of types of libraries 
that were sampled, the demographics the libraries service and the overall distribution in 
the sample, the patterns and issues with accessibility in general, and the relationships 




 In addition to limitations of tool-based accessibility evaluation approaches previously 
discussed, there were some other limitations in the way data was collected and 
categorized in the above methodology in the census data collection and library sampling, 
as well as accessibility evaluations. One of the critical limitations in census data 
collection was that the population data was just an estimate of the population served by a 
library or library system based on its location, whether that be a set of libraries across a 
county or a single library in a city or town. The actual population served by each library 
could not be wholly determined from the census data alone. However, it suffices as an 
estimate into how many people may, at the very least, have access to the library and its 
online or offline services. Since the sample of library websites was not controlled for the 
size of the population each library served, the resulting data was bound to represent a 
wide range of population sizes and websites that represented individual libraries or 
library systems with many branches. The sampled range was varied intentionally to find 
patterns across all kinds of public libraries. However, it does present an issue in trying to 
connect the accessibility of a library website with the accessibility of services at libraries 
or library branches. It is possible, for example, that a library website for a county had 
undergone high-quality accessibility review, but the website’s attention to accessibility 
may not necessarily correspond to all of its branches being accessible due to 
socioeconomic disparities in the communities of different branches or other reasons. 
Also, the way a library website was determined to represent a system with branches, or a 
single library location was based on location information presented on the website, which 
may not have been completely accurate. Finally, data on race and ethnicity from the 
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census was only divided into the categories of white-only (i.e., excluding white Hispanic 
or Latino residents) and non-white. The data was collected this way to avoid creating 
more categories for assessment that would expand the scope of this study. However, 
socio-economic and other disparities exist across different communities of color, so 
possible disparities in library service to these communities will not be captured in much 
detail by this analysis. 
 For the accessibility evaluations, the quantity and complexity of content on 
webpages were not measured. This presents a limitation as some websites could 
potentially have more accessibility issues by having more content and complexity. While 
there are several ways the amount of content on a page could be measured, such as length 
of page or HTML file size, most approaches would fail to properly account for the 
possible ways the elements on the page could have accessibility issues. It is expected that 
a more complex page with many accessibility issues would be more challenging to use 
for a person with disabilities than a simple page with fewer issues. Hence, a measure of 







Characteristics of Library Website Sample and Demographics 
A total of 120 U.S public library websites and their homepage, an events page, locations 
page, and catalog were sampled and analyzed between January 7th, 2020, and February 
25th, 2020. The library website sample was weighted proportionally to the population of 
each state while maintaining that each state has at least one website in the sample and no 
more than 12 (for the number of websites examined per state, see: Appendix E – 
Distribution of Websites by State). Of the 120 websites sampled, 56 (46.7%) were 
websites for a single library, and 64 (53.3%) were websites for a system of library 
branches. All websites sampled had a page that fit into each of the four types of pages 
previously discussed: homepage, an events page, catalog, and locations/hours page. 
The demographic data collected for each library population served was widely 
distributed. For the median ages, the sample ranged from 23.7 to 50.9 years of age, 
though at least half of the sample was within an interquartile range between 34.1 and 41.4 
years of age, with a median of 37.8. The non-white population was more evenly spread 
over a longer range, from 3% of the population being non-white to 82%, with an 
interquartile range from 16% to 47% and a median of 29%. The sampled poverty rates 
distribution ranged from 4% of the population living in poverty to 31%, with an 
interquartile range between 10% and 19% and a median of 14%. Total population 
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distribution varied much more widely than the previous three distributions, as the sample 
included locations from small towns to large counties. The population ranged from 1,212 
total population to 2,230,000, with an interquartile range between 30,792 and 194,764, 
and a median of 87497. Unlike the previous three distributions, several data points were 
outside of the interquartile hinge upper bounds. These outliers are primarily due to the 
nature of the sample being representative of many kinds of locations across the country, 
and the nature of total population data having a wider possible distribution than a 
percentage or age of the population in years. Figure 2 below shows the box plot 
distributions for this demographic data. 
 
 
Figure 2: Box and whisker distribution plots for demographic data for the sampled communities libraries serve.  
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Accessibility Evaluations Observations  
Several observations were made about the kinds of accessibility issues that websites had, 
where they appeared, and ways libraries organized their web content that may have 
impacted the evaluation results. First, different pages on the same website shared many 
elements such as footers, navigation menus, and side-menus, which meant that 
accessibility issues in any of these sections of a page appeared again when evaluating 
other pages. The one page that tended to be an exception was the catalog because it most 
often was an external system that did not share the same webpage structure or navigation. 
There were a few websites that also had their events page on an external website or 
system or embedded it from an external application such as Google Calendar or simply 
uploaded a pdf file link. The use of website plugins or external applications for calendars 
did not appear to impact accessibility. PDF versions of calendars had to be converted to 
HTML first and then analyzed, which often created many structural accessibility issues 
that may have been due to conversion issues and how the calendars were created in tables 
which are prone to accessibility problems. Another observation made was that the content 
on different page types had some variation, with the homepage being the most varied and 
the catalog being the most consistent. There were cases where many elements from other 
pages such as event calendars, location search, and some catalog results appeared on a 
homepage, which did present more accessibility issues than more simple homepages with 
minimal content. In general, more straightforward pages and websites seemed to have 
fewer issues, though there were exceptions. As catalogs were all listings of books or other 
print and digital media and where the results were limited to 10 items, the kinds of issues 
that appeared and possible quantity appeared to be very similar across different websites. 
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However, some catalogs did not include images in the listings, which appeared to 
decrease the number of issues, particularly with alternative text, and some catalogs 
included form elements to place items on hold, which often presented accessibility issues. 
Aside from user-facing content on the pages, the structure of the code appeared to impact 
the results of accessibility evaluations. Many elements in a website were recurring, 
sharing ID’s or styling classes while appearing several times on a page and across a 
website. As the total issues detected by the evaluation application did depend on how 
many times inaccessible code appeared, code that was effectively grouped under the 
same class would have fewer issues. This mainly had an impact on the number of color 
contrast errors that appeared, as some websites had color in the class of many elements, 
while others had a separate color setting for many elements, even when the color used 
was the same. This was often a problem with calendars when recurring calendar events 
were created separately rather than set to repeat. Another issue with the code was that 
many of the more modern websites made attempts to include ARIA, which are richer 
elements that assist with labeling and navigating for accessibility. Often these ARIA 
elements were not constructed following best practices, as they tended to produce more 
accessibility errors. That being said, determining whether the errors presented by 
including ARIA caused more accessibility issues than they fixed would require user 
testing.  
It was also observed that many websites that followed some dated or poor aesthetic and 
usability design patterns did not necessarily have more accessibility issues than more 
modern and seemingly user-friendly websites. This finding could have been only due to 
the limitations of the evaluation software. For example, a website with many small low-
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resolution images and obtrusive gradients or other visual elements would have fewer 
accessibility issues in those elements if they had alternative text compared to a website 
with clear and simple images and little to no alternative text. Generally, as accessibility 
and usability are not based on the same criteria, it is possible for a website to be 
inaccessible but user-friendly to non-disabled users, or vice-versa. 
Accessibility Errors and Readability 
Accessibility evaluations were first analyzed for their distributions and whether there 
were any interesting results or significant relationships between errors and their types or 
the pages they appeared on. There were no websites in the entire sample that did not have 
any accessibility errors on all pages, though ten websites had at least one page with no 
errors. Of those ten websites, two of them had no errors on two out of the four pages 
tested, and one website had no errors on three pages. Every website had errors on its 
catalog page. Table 1 shows the libraries that did not have errors on respective pages.  
Table 1: Library Website Pages with No Errors 
Libraries Pages with no Errors  
Events 3 
Pulaski County Library System 1 
Sidney Public Library 1 
Wakarusa Public Library 1 
Home 2 
Hastings Public Library 1 
Pulaski County Library System 1 
Locations/Hours 5 
Humboldt County Public Library 1 
Midland County Public Libraries 1 
Napa County Library 1 
Pulaski County Library System 1 
Wakarusa Public Library 1 
Grand Total 10 
28 
 
The distribution of error types across different pages had a minimal variation, while the 
distribution of the number of errors found for each type varied significantly. Table 2 
shows error distribution by type and for each page, with the most common page to find 
each error type highlighted. 
Table 2: Cumulative amount of errors for each error type per page and percent of 

















Catalog 3414 685 339 530 886 1140 6994 
Events 3583 206 663 214 739 317 5720 
Home 1972 103 108 377 643 378 3581 
Locations/Hours 1139 84 74 276 288 350 2211 
Grand Total 10106 1078 1184 1397 2556 2185 18506 
Percent of Total 54.61% 5.83% 6.40% 7.55% 13.81% 11.81% 100% 
 
 
Catalogs had the most errors in total out of all pages, and overall had the most errors of 
most types except contrast errors and ARIA, which event pages had more of. Event pages 
had the second-most errors followed by home pages and finally location/hours pages. 
Color contrast errors were the most commonly occurring errors for all pages, followed by 
either structure errors or link errors for each page. Except for the catalog, form errors 
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were the least common error. Figure 3 shows the average occurrences for each error type 
for each page type. 
 
Figure 3: Average Errors by error type for each page type 
 
The significance of variation within and between error types and page types was 
examined using a two-way ANOVA with replication and an alpha value of 0.05, as both 
error type and page type are independent categorical variables and total errors are a 
continuous dependent variable. For all error and page types, it was found that there was a 
statistically significant interaction between the effects of error type and page type on 
number of errors, F(15,22) = 7.07, p < 0.05. Simple main effects analysis also showed that 
page type and error type both had a significant effect on error quantity (p < 0.05). These 
results were expected based on what is shown in Figure 3, as variation in error 
distribution between page types and differences in averages between error types appeared 
significant. However, as this may have been the result of color contrast errors being 
overrepresented in the sample, a second two-way ANOVA was conducted excluding 
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color contrast errors. For the second ANOVA, interaction remained statistically 
significant, F(12,18) = 3.5, p < 0.05. Simple main effects analysis also showed that page 
type and error type still had a significant effect on error quantity (p < 0.05). The 
significance of the interactions indicated that the distribution of errors is significantly 
affected by the combination of page type and error type.  
Readability scores were also analyzed for descriptive statistics. The mean score across all 
websites was 59.6, falling below the desired score level of 70 or greater. The median 
readability score was 59.5, with a range of scores from 15.70 to 89.60.  About 50 percent 
of websites had a readability score that fell between 51.7 and 70.0, more being above the 
median of 59.5 than not. Figure 4 shows the distribution of readability scores for all 
website homepages in a box-and-whisker plot, as well as the distribution when split by 
website site (library system or single library). The type of website minimally impacted 
readability. 
   
Figure 4: Readability Distributions over all homepages and split by type of website (library system or single library 
website)              
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Accessibility and Demographics  
The four demographic measures: the race of population (percent non-white), median age, 
poverty rate, and approximate population served, were tested for whether they have a 
significant correlation with total accessibility errors, and if so, what direction the 
correlation is in. A linear regression analysis between race and error total yielded an 
insignificant correlation of R2 = 0.0002, p > 0.05. Figure 5 shows a scatterplot and trend 
line demonstrating the lack of a significant correlation. For median age and error total, 
the correlation was once again insignificant, with R2 = 0.0053, p > 0.05. Figure 6 shows a 
scatterplot of age and total errors. Poverty rate and Total Population also showed no 
significant correlation with error totals, with an R2 = 0.0182, p > 0.05 for poverty rate, 
and R2 = 0.0012, p > 0.05 for total population. Figures 7 and 8 show the scatterplot for 
the poverty rate and total population against error totals, respectively. 
 




Figure 6: Median age vs. Error Totals, with trend line. 
 





Figure 8: Total Population Served vs. Error Totals, with trend line. 
 
Linear regression testing for each demographic factor was performed a second with the 
sample split by whether the library website represented a single location or a library 
system. While some correlations were slightly stronger, in all cases, the results remained 
insignificant. For race and total errors in library systems, analysis yielded R2 = 0.011, p > 
0.05, and for single libraries R2 = 0.003, p > 0.05. For median age and total errors in 
library systems, analysis yielded R2 = 0.014, p > 0.05, and for single libraries R2 = 0.002, 
p > 0.05. For poverty rate and total errors in library systems, analysis yielded R2 = 0.020, 
p > 0.05, and for single libraries R2 = 0.024, p > 0.05. Finally, for population served and 
total errors in library systems, analysis yielded R2 = 0.012, p > 0.05, and for single 





The goals of this study were to assess the extent to which public library websites neglect 
to meet the needs of patrons with disabilities as well as examine the types of 
accessibilities issues present in library websites using a software tool-based analysis. 
Additionally, it aimed to analyze whether there are any correlations between the number 
of accessibility errors and various demographics of the communities the sampled libraries 
serve. The results of the web accessibility assessments suggest that public libraries are 
failing to meet even the basic standards for inclusive and accessible web design. The 
distribution of types of errors on different types of pages on library websites also suggests 
that library websites collectively neglect similar errors on the same kinds of pages. 
Correlation between demographics of the communities libraries serve, and accessibility 
errors on their websites were not significant, suggesting that public libraries across the 
United States serving various populations should all pay more attention to the 
accessibility of their websites.  
All public library websites sampled had several coding errors that caused accessibility 
issues that violate requirements under WCAG 2.1 and Section 508 for accessibility 
compliance. The page type with the most accessibility issues on average were the 
catalogs, with a total of 5994 errors across all examined websites, or about 38% of errors 
across all pages. The reason for catalogs to have the most errors may be due to the 
quantity of content in catalogs, the type of content, and how catalogs are updated. While 
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catalog results in this study were always limited to ten search results using the same 
query, they often displayed more content elements than other pages on the website. Many 
catalogs had several elements for each of the ten results, including links, images, and 
forms, which all have the potential to be poorly coded in violation of accessibility 
standards. As catalogs are updated with regularity as new items enter the library's 
collections, library staff who update the catalog may not be as familiar with accessible 
website design as the developers who built the less frequently updated pages such as 
homepages and location pages. Event pages had the second largest number of 
accessibility issues, with a total of 5720 errors across all sampled websites. Event page 
errors are due to the same potential issues with catalogs previously discussed, as they also 
need to be updated regularly and may often be done so by a staff member with limited 
knowledge of accessible design. However, while catalogs largely present information in 
the same format, a list of query results, event pages had far more variation across the 
sampled websites in the way content was displayed and its complexity. Websites that 
showed events in a list or others that displayed events in a calendar may have had unique 
challenges in making their page accessible. However, further research into the 
accessibility of event calendars would be needed to draw any conclusions. Homepages 
had the third-largest number of errors, for a total of 3581. This showed that the difference 
between homepage errors and event pages errors was much larger than the difference 
between catalog and event pages. Homepage content appeared to have much more 
variation in content complexity than all other pages, as they range from having minimal 
information to having several sections of embedded interactive content elements that all 
have the potential for accessibility errors. However, unlike catalogs and event pages, few 
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homepage elements appeared to require regular updating that would involve several 
content elements, including forms, images, and links. It is also possible that developers 
and webmasters take more time to polish the code of homepages than other internal 
pages, as they are often the first page most patron visits. However, further research would 
need to be conducted to investigate this. Location pages had the fewest accessibility 
issues, which was expected as they tend to display limited content in a simple format and 
are rarely in need of updates. Based on the findings of this study, public libraries seeking 
to make their websites more accessible to patrons with disabilities should carefully 
examine the content of different pages. This is especially true for pages that require 
regular updates and ensure that staff responsible for making any updates to the website 
are aware of how to make additional content accessible. 
The results of accessibility evaluations, when broken down by error type, revealed more 
similarities and differences in the kinds of accessibility errors public library websites had 
on different pages. The results of significance testing showed that the interaction between 
page type and error type was statistically significant, meaning that there are significant 
differences between errors present on different pages. Color contrast errors were the most 
common accessibility error across all page types. These results were expected as color 
contrast issues can appear very frequently on a page, such as wherever there is a link or 
text over a background color that is not the main page color. In most cases, these errors 
can be easy to fix by changing one or a few color codes to something with a greater 




After color contrast errors, the second most common error type was either structure or 
link errors for each page type. Event pages and homepages had higher link errors on 
average, which may be due to each event needing a link element and homepages, often 
linking to content on other pages in several locations other than the main navigation. The 
second most common error type for catalogs and location pages were structure errors, 
which encompassed a variety of errors that are mostly not tied to any specific visible 
element on the page. One possible reason for these errors being common in catalogs 
could be that most library catalogs are available through an external service maintained 
by a library software vendor. While content updates in catalogs can often be modified by 
a library staff member to improve their accessibility, structure errors are likely in markup 
sections that libraries have no control over. Therefore, the structural errors in catalog 
pages could be due to many public libraries using dated catalog systems that do not meet 
modern accessibility standards. For location pages, it may be that structure errors are the 
second most common error type due to the simplicity of the main page content, not 
producing errors. Many of the structure errors detected were observed to be in webpage 
sections outside of the main content. This means these errors may be present in most 
webpages that share those sections. Errors related to forms, alternative text, and ARIA 
elements were generally less common than structure errors. The low number of form 
errors could be due to library websites not having much form content or that many forms 
are developed using a CMS plugin or are embedded from an external source that has been 
modernized to meet accessibility standards. The low number of ARIA errors could be due 
to infrequency of use, both due to being optional elements to improve the accessibility of 
modern websites, and that they are mostly useful for more complex and interactive page 
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elements and applications. The average number of alternative text errors found was lower 
than expected, especially for catalogs and homepages, which can be image-heavy. For 
catalogs, this could simply be due to the results being averaged across several catalogs, 
some containing an image for each catalogued entry and others not. As data on the kinds 
of content elements on each catalog were not collected beyond general observations, no 
conclusions about this can be drawn from the current data set. As data on the number of 
elements that could potentially have alternative text errors was not collected, it is not 
known how many elements did exhibit proper use of alternative text compared with those 
that did not. Even if more elements had alternative text than expected, software tool-
based evaluations are not an effective method for determining if the alterative text makes 
sense. While the results possibly suggest that library staff updating the websites have 
some familiarity with alternative text and make use of it, it cannot suggest whether it is 
being used effectively and consistently.  
The results of the Flesch-Kincaid reading ease evaluation of website homepages also 
yielded results that were less than ideal. The average Flesch-Kincaid score across all 
pages was 59.6, which is lower than the benchmark of 70, suggesting that the homepages 
are more difficult to read than a 7th-grade level. However, while evaluating the 
homepages, it was observed that they often have limited text content, and that content is 
often not structured in complete sentences. This could impact the results of Flesch-
Kincaid evaluations, which uses a formula that counts the number of words in each 
sentence and syllables in words. If, for example, a homepage contained an unordered list 
where each item did not end with a period character, the evaluation may interpret the 
entire list as a run-on sentence, which would drop the score. This, combined with limited 
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text, could mean that any small readability issue detected, could drastically reduce the 
overall score. Despite the limitations of this formula in evaluating library websites and 
non-paragraph text, public libraries can likely improve the accessibility of their content 
by being more consistent with format and punctuation for text content.  
Results on the correlation between demographics of the communities public libraries 
serve and accessibility errors were all insignificant. These results remained insignificant 
when splitting the sample between single libraries and library systems. This suggests that 
age, race, poverty rate, and total population have little to no relationship with how 
accessible or inaccessible a community's public library website is. This may indicate that 
library website accessibility is not significantly impacted by issues such as lack of 
funding in poorer communities, or more demand for accessibility from larger 
communities. All public libraries from well-funded library systems in wealthy counties to 












This study aimed to assess the extent to which public library websites are accessible to 
patrons with disabilities, understand the types of accessibility errors that library websites 
have, and investigate if there is a relationship between library website accessibility and 
demographics of the communities libraries serve. A total of 120 public library website 
URLs were sampled, and demographic information about the location they serve was 
collected. The URLs were then evaluated on four different types of pages using two 
software tools, one for testing WCAG 2.1 compliance, and another for readability scores. 
The results showed that public library websites overwhelmingly fail to meet the 
accessibility standards required by law in Section 508 of the Rehabilitation Act. It also 
showed that the most common accessibility issue found was color contrast issues, and the 
pages with the most accessibility issues were the catalogs and events pages. It also 
suggests that some of the most significant issues impacting accessibility, such as color 
contrast, can be fixed very quickly for most websites. More complex issues, such as 
structural errors present in catalogs, may require a greater commitment and prioritize 
accessibility by working with software vendors that create accessible products. There 
were no significant relationships found between any demographic factors and web 
accessibility. This study concluded that all public library websites, regardless of the 
communities they serve, should take more responsibility to better serve patrons with 
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Appendix A – Flesch Kincaid Readability Scores (Flesch, 1949) 
Score School level Notes 
100.00-
90.00 
5th grade Very easy to read. Easily understood by an average 
11-year-old student. 
90.0–80.0 6th grade Easy to read. Conversational English for consumers. 
80.0–70.0 7th grade Fairly easy to read. 
70.0–60.0 8th & 9th 
grade 
Plain English. Easily understood by 13- to 15-year-old 
students. 
60.0–50.0 10th to 12th 
grade 
Fairly difficult to read. 
50.0–30.0 College Difficult to read. 
30.0–0.0 College 
graduate 




























































Appendix C – Error Types 
Type Issue Severity 
ARIA 
 
ARIA hidden element must not contain 
focusable elements 
serious 
Certain ARIA roles must be contained by 
particular parents 
critical 
Certain ARIA roles must contain particular 
children 
critical  
Required ARIA attributes must be provided critical  
Color Elements must have sufficient color contrast serious 
Forms Form elements must have labels critical 
Links  Buttons must have discernible text critical  
Links must have discernible text serious 
Structure  ID attribute value must be unique minor 
Ensure that scrollable region has keyboard 
access 
moderate 
Document must have one main landmark moderate 
All page content must be contained by 
landmarks 
moderate 
Scope attribute should be used correctly moderate 
<html> element must have a valid value for the 
lang attribute 
serious 
<ul> and <ol> must only directly contain <li>, 
<script> or <template>  
serious 
<marquee> elements are deprecated and must 
not be used 
serious 
All the elements and elements with role= 
columnheader/rowheader 
serious 
Page must have means to bypass repeated 
blocks  
serious 
All cells in a table element that use the header 
attribute must only refer to other cells of that 
same table 
serious 
Inline text must be adjustable with custom 
stylesheets 
serious 
Zooming and scaling must not be disabled critical 
Input buttons must have discernible text critical  
Timed refresh must not exist critical  
Text 
Alternatives  
Frames must have title attributes serious 
<video> elements must have captions critical  
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Home 72.5 49 37 1 0 2 0 9 
Catalog - 19 16 0 0 2 0 1 
Events - 79 68 1 0 2 0 8 





Home 52.5 25 22 2 0 0 0 1 
Catalog - 109 73 17 1 13 3 2 
Events - 30 0 0 27 0 3 0 




Home 58.3 86 53 0 0 3 30 0 
Catalog - 64 50 0 0 0 0 14 
Events - 45 45 0 0 0 0 0 





Home 61.8 14 7 1 0 3 1 2 
Catalog - 35 33 0 1 0 0 1 
Events - 38 34 1 0 0 1 2 




Home 74.5 16 7 1 3 0 5 0 
Catalog - 9 2 2 4 0 0 1 
Events - 39 38 1 0 0 0 0 




Home 67 42 34 2 1 0 4 1 
Catalog - 284 202 43 0 23 5 11 
Events - 98 85 3 1 0 7 2 




Home 81.2 91 51 3 1 6 26 4 
Catalog - 175 141 0 19 0 4 11 
Events - 60 40 3 0 3 11 3 





Home 70.4 57 50 0 1 1 5 0 
Catalog - 50 1 0 8 39 2 0 
Events - 89 89 0 0 0 0 0 




Appendix E – Distribution of Websites by State  







Alabama 2 Hawaii 1 Massachusetts 2 
Alaska 1 Idaho 1 Michigan 4 
Arizona 2 Illinois 5 Minnesota 2 
Arkansas 1 Indiana 2 Mississippi 1 
California 12 Iowa 1 Missouri 2 
Colorado 2 Kansas 1 Montana 1 
Connecticut 1 Kentucky 2 Nebraska 1 
Delaware 1 Louisiana 2 Nevada 1 
Florida 7 Maine 1 New 
Hampshire 
1 





New Mexico 1 South Dakota 1 
New York 7 Tennessee 2 
North Carolina 4 Texas 9 
North Dakota 1 Utah 1 
Ohio 4 Vermont 1 
Oklahoma 1 Virginia 3 
Oregon 1 Washington 3 
Pennsylvania 5 West Virginia 1 
Rhode Island 1 Wisconsin 2 
South Carolina 2 Wyoming 1 
 
 
 
 
